Cytotoxicity test using blastocyst-derived euploid embryonal stem cells: a new approach to in vitro teratogenesis screening.
To develop a mammalian in vitro system for teratogenicity testing, cytotoxicity of xenobiotics was evaluated in pluripotent euploid embryonal stem cells (ESC) derived from mouse blastocysts. The dimethyl-thiazol-diphenyl tetrazolium bromide (MTT) assay was the most appropriate test system for cytotoxicity determinations with ESC. Only compounds that do not require metabolic activation were selected for testing from the database for validation of in vitro teratogenesis assays by Smith et al. Results obtained with ESC were compared to corresponding data from fibroblasts from day-14 mouse embryos to detect differences in sensitivity between undifferentiated and differentiated cells. ESC showed a higher sensitivity to known teratogens than fibroblast cultures, which allows calculation of a sensitivity ratio of "adult" cells (differentiated fibroblasts) to embryonal cells (undifferentiated ESC) in a mammalian system similar to the hydra assay. Although some xenobiotics had to be classified as false negatives in our system, the ESC cytotoxicity assay holds promise as a new in vitro screening assay in teratology.